Preservation of myocardial function with mannitol reperfusate.
Reperfusion of the globally ischemic myocardium with mannitol has been shown to preserve myocardial function. However, it remains unclear whether the mechanism of mannitol protection relates to its hyperosmolar or free radical scavenging properties. Three groups of isolated, perfused rabbit hearts underwent 45 min of normothermic ischemia without cardioplegia in an experimental paradigm analogous to the clinical situation of coronary artery thrombosis with subsequent reperfusion. Six hearts were reperfused with an isosmolar solution, eight hearts were reperfused with a mannitol-containing solution (20 mOsm/liter), and five hearts were reperfused with a solution containing additional sodium chloride (10 meq/liter, 20 mOsm/liter) to control for the hyperosmotic effects of mannitol. Left ventricular developed pressure, its derivative dP/dt, and diastolic compliance were all significantly improved in the mannitol-reperfused hearts when compared with the hypertonic saline and control groups (p less than .05). There were no intergroup differences in myocardial edema formation, oxygen consumption, or lactate production. These data indicate that mannitol reperfusion offers significant myocardial protection independent of hyperosmolar properties. Free radical scavenging activity appears to be the most credible explanation for these observations, although confirmation of this mechanism awaits further biochemical and cellular investigation.